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I. INTRODUCTION

A.  AUTHORIZATION., - The Call Street Pumping Station is a part of

the local protection works for the City of Chicopee., The Chicopee Dike
is & part of the Comnmecticut River flood control plan included in the
Comprehensive Plan of Flood Control for the Comnecticut River as do-
seribed in House Document No. L55, 75%h Congress, 2d Session, and au-
thorized under the Flood Control Act approved June 28, 1938.

B. NECESSITY FOR THE STATION. - As a part of the flood protection

works from the Willimansett Section of Chicopee to the Chicopee River,
a pumping station in the dike is necessary to discharge the elfluent of
the Call Street sewer into the river during periods of high water to
prevent the flooding of cellars and low aress behind the dike. Ap-
proximetely 740 acres are drained by the existing 54" x 60" egg-shaped
brick sewer with the outfall into the Connecticut River at the site of
the station. During periods of normal river stage, the effluent will
flow to the river by gravity. Pumping will be nccessary when the Con-
necticut River stage exceeds Elevation 53.5 mean sea level datum.

C. CONSULTATION WITH THE CITY OF CHICQPEE. - Preliminary to and

during the actual design of the pumping station, consultations were held
with officials represenfing the City of Chicopee, These latter include
the Mayor, the City Engineer, the hesd of the Sewer Department and others.
The pumping station design,as finally developed, mects with the approval
in its essombials, of the City of Chicopee.

D. SHORT DESCRIPTION OF THE STATION. - The building which will

‘house ‘the pumps and other equipment will consist of a reinforced con-

crete substructure and a one story superstructure, of structural steel



and brick, with glass block panels to serve as windows. The conecrete
roof slab will be covered with a built-up type roof of four-ply asphalt
and gravel, The engine rcom on the ground floor will contain three gaso-
line engines and right angle gear units for the 36~inch pumps, the elesc-
tric motor for the l6~inch pump, the standby unit, the overhead erane
and other equipment. The substructure will be divided into wet and dry
pump rooms by a reinforced concrete partition. The wet pump room will
contain three %6-inch propeller type pumps and & sump pump. The gravity
flow conduit will pass through the dry pump room and serve as a suction
chamber for the 16~inch volute pump. The hoist for the backwater gate
and the heating equipment will be located on an inbermediate floor over
the dry pump room which will also provide access to the inteke structure.
The intake structure will contain the racks and a gate to keep the wet
well dry during periods of low flow and when no pumping is reguired. A
grouted riprep channel will be provided for the discherge of the 3%6~inch
pumps. A nevr concrete discharpge conduit is provided from the pumping

station to the river for gravity flow and the 16-inch pump.
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II., SELECTION QF THY SITE

The Call Street)Pumping Statior will be located in the recently con-
structed Chicopee Dike near the discharge end of the Call Street sewer.
This location was chosen for the following principal reasons: first,
the existing sewer discharges at this point; second, it was found not
economically feasible to divert the sewer to & pumping sbtation location
at any other point; and third, foundation conditions were found to be

satisfactory.
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III. SOIL TWVESTIGATIONS

Foundation conditions were determined meinly by a 2-1/2" boring.

In addition, three foundation aunger borings were explored on the river
bank. Locations of these borings are shown on Plate No. 9. CGeneralized
foundation conditions are showm on Plate No. 10 as a profile along the
center line of a sewer oublet of the station. Class numbers for types
of material indicated in this profile are those of the Providence Soil
Classification shown graphiecally on Plate No. 1l end deseribed in Table
No. 1. The foundation consists of lenses of medium to fine sands over-
lying an interstratified deposit of moderately compressible silt, fine
sand and clay.

The proposed pumping stetion 1is located across an existing low
earth dike with the bottom of the foundetion mat about L0 feet above the
deposit of inberstratified silt. In view of the L0 feet of sand between
the foundation and the silt deposit and the fact that the station weighs
less than fhe material exéavated,no settlement is anticipated.

Since the dike is wvery low the head is insufficient to create a

spepage problent.



TABLE NO. 1

PROVIDENCE SOIL CLASSIFICATION
U. S. ENGINEER OFFICE
PROVIDENCE, R. I.

CLASS, DESCRIPTION OF MATERIAL
1 fGraded from Gravel to Coarse Sand. - Contains little medium sand.
2 =Coarse to Medium Sand. -~ Contains little grawvel and fine sand,
3 :Graded from Gravel Lo Medium Sand. - Contains little fine sand.
i . Medium to Fine Sand. - Contains little coarse send and coarse silt.
5 :Graded from Gravel to Flne Sand. - Conbeins little coarse silt,
6 =F1ne Sand to Coarse Sllt - Contalns llttle nmedium sand and medium silt.
7 .Graded frdm Gravel to Coaree Silt. - Conbains 11utle medium silt.
8 Coarse to Mbdlum Sllt. - Contalns 11ttle fine sand and fine silt.
9 Graded from Gravel to Medlum Sllt. - Containg little fine silt.
10 .Mbdlum to Fine Sllt. - Contains 11t+le coarse silt end coarse olay.
: Possesses behavior charscteristics of silt,
10C ;Medlum 8ilt to Coarse Clay. - Contains little coarse 511t and medlum
. olay. Possesses behavior characterlstlcb of elay.
11 ,Graded from Gravel or Comrse Sand to wlne 8ilt. - Conbalau lltble coarse
. elay,
12 ,Fine Sllt to Clay. - Contazns lmttle medaum 511t and Plne clay (c01101ds)
Pogsesses behavior characteristics of silt.
12¢c :Claz, - Contains little silt. Possesses behavior charscteristics of
. clay.
13 .Graded from Coarse Sand to Clay. - Contalnb 11ttle fine olay (colloids).
Possesses behavior characteristles of silt.
1%2¢C ;Clax. - Graded from sand to fine clay (colloids). Possesses behavior

. Characteristics of clay.
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IV, HYDROLOGY

A. DRAINAGE AREA CHARACTERISTICS. - The drainage area of 740 acres,
as shown on Plate 1, consists, at the present time, of approxhnatgly 20
acres of fully developed commerceial and industrial area, 230 acres of
fully devcloped residential arsa and 90 acres of partially developed
residential and undeveloped areas. Topographically, the drainage area
is divided inbo two parts; a lower part located in the present flood
plain of the Connecticubt River in which most of the area is about Elevawl
tion 70, and an upper part consisting of a bluff which parallels the
river ineluding a steep face, several draws, and a flat top. It hes
been determined from the sewer mesp of the City of Chicopee thet approxi-
mabely 50 percent of the drainage area is, or can be, ssrved by the
existing combined sewer system. There are three outfall sewers which
serve the drainage ares; namely, a 54" x 60" egg-shaped brick on Call
Street, a 15" circular on Forrest Street, and an 18" cireuwlar sewer on
St. Louis Street. The total normal capacity (without surchsrge) of
these three outfall sewers is approximately 150 c.f.s., the Call Street
Sewer having a capacity of nearly 140 c.f.s. Small future extensions
of the sewer system are'probable bubt major increases in the outfall
capacities are unlikely in the near fubure.

B.  RAINFALL RECORDS. - The following table derived from date pre~

sented in Misc. Pub. #20L U.S.D.A., "Rainfall Intensity-Frequency Data®
by D. L. Yarnell, presents the best available analysis of rainfall rates
for different freguencies and durstions to be expected st Chicopee,

Massachusetts:



MAXTMUM AVERAGE HOURLY RAINFALL RATES AT CHICOPEE, MASSACHUSEITS

Freguenecy ) Duration of storm in minutes
Years %0 ' RS 120 210
2 1.96 1.16 C.55 0.50
5 2.50 L.60 0,92 0.62
10 3,00 1.85 1.12 0.75
25 3,90 2.2 1.6 0.9h
50 L.10 2.70 1,70 1,06

C. DIKE SEEPAGE. - The seepage flow through the dike will be small

and will not contribute significant quantities of flow to the total run-off.

D.  RUN-OFF RECORDS. ~ Records of the type that would be useful in

estimating the run~off from the drainege area at Chicopee are not aveilable.

E. DESIGN RUN-OFF., ~ In computing the maximum rate of rum-off, the

average intensity of precipitation used was that for the two hours of

most intense rainfall of a storm having a frequency of 10 years for the
City of Chicopee, according to the Yarnell relations. The use of a

10-year 2-hour storm has been adopted as a standard for the most intense
storm for which it is economically justifisble to provide pumping cepacity
even in highly developed urban areas. There is evidence that this standard
is more severe than similar standards adopted by numerous prineipal citiles
for use in designing storm water drains.

Run-off coefficients are determined from consideration of the size,
shape and slopes of the drainage ares, the types of development, the
existence and type of natural or constructed drainage courses and the
surface snd subsurface storage. All of these factors are weighed to
give the adopted figure which is, in the finzl analysis, based upon
Judgment and experience. In gencral, the drainage aree is divided into

three types for both the present state of development and an estimated



future stote of development. The three types are fully developed in-
dustrial and commercial, fully developed residentiel, and partially
developed residential,

In computing run-off the product of the rainfall intensity and the
run-off ccefficient is modified by introducing a multiplier which is
called the relative~protection-factor. When providing proteciion from
run-off for a composite area, it is not necessary to furnish the sare
degree of protection for a partially developed residential area as for
s fully developed industrial area. Allowance for this fact is made by
introducing the relative-protection-factor (R.P.F.) which is the index
of the amount of protection from run-off which one area warrents relative
to another, The relative-protection-factor is defined as the ratio of
the intensity of precipitation used in computing the run-off from a
given area to the intensity of precipitation of the basic design storm.
In other words, the adopted basic rainfall intensity multiplied by the
R.P.F. gives the rainfall intensity for which protection from run-off
is provided. The R.P.F. 1s a function of the amount of local [looding
of short duration, which can be tolerated on the different types of
drainege area, and of the rslative topogravhic positions, in the drain-
age areo, of the divisions having different typcs and states of develop~
ment. An R.P.F, of 1.0 wes used for fully devoloped industrial and
commorcial arsas, 0.8 for fully developed residential areas, and 0.6
for partially developed areas. A relabive-protection-factor of 0.8
corresponds approximately to a b-~year storm as compared to 1.0 for 10-

year storm end 0.6 corresponds approximately to a 2-year storm,



It may occur that a partially developed portion of the drainage
area, or one fully developed thet is not provided with a complete system
of storm drains, is so topographically situated that lines of natural
draincge will prevent local ponding, and will concentrate excess run-off
in other areas where additional poading cannot be tolerated., In such
cases the relative-protection~-factor comnct be considored as a funetion
of type of development only, and it may be desirable in exceptional cases
o increase the fackor to more then 1,0. |

The divisions of the drainage area, as desceribed in Paragraph A,
together with eppropriate rainfall rates, run-off coefficients, and
relative-protection-~factors are prescnted in the table below. Type
"A" arcas are fully developed industriasl and/er commercial, type "BY
ereas are fully developed residential, and type "C" areas are partislly
developed residential, Type "Cy" areas are partially developed resi-
dentiel arcas having steep slopes and type "Cg",&roas arc partially de-
veloped residential areas having moderate slopes, both situated above
fully developed portions of the drainage area. Owing to the small oo~
pacity of the existing sewer system, it was deomed unnecessary to con-

sider other than the prescat state of development of the drainage area.

Ares. Rainfall Rate Run-off Run-off
Part Type Acres in./hr. Coef'?, R.P.F, Cof'eBo
Lower A 20 1.12 Q.65 1.0 1.6
Lower B 120 1.12 0.50 0.8 52.9
Lowey C 70 1.12 0.30 0.6 1.1
Upper B 110 l.12 0.50 0.8 4L9.53
Upper ¢ 120 1.12 0.60 0.6 L8.L
Upper c 300 1.12 .30 0.6 60.5

Total 2L0 c.fes.

The maximum dry weather flow was computed on the basis of the present

state of development as follows:



Type
A
B -~ 25 persons
per acre
C - 10 persgons
per acre

Infiltration of
ground water

Ares
deres

20
230
Lo

740

Maximum rate

of {low

20,000 gallons per
200 gallons per
200 gallons per

1,000 gallons per

- 10 -

acre daily
capita daily
copita daily
acre daily

Total

Maximem
digcharge

cofoSl

0.62
1,78
l.b2

1.15

5.0 Cofese

L
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V., REQUIRED DISCHARGE CAPACITY

Ay PUMP CAPACITY REQUIRED. - The pumps will be required to dis-

charge storm flow or dry weather flow whenever backwater from the Conn-
ecticut River raises the hydraulic gradient in the outfall sewer feeding
the pumping stetion above Elevation 55. After completion of the approved
plan of 20 reservoirs, & peak stage of Elevation 55 m.s.ls will be
equalled or exceeded probably on an average of once in four years. For
the past 68 years the Connecticut River at Call Street has equalled or
exceeded Elevation 55, for a period of approximetely li days per average
yeer as shown on the stogo duration curve (Plete 8)., The discharge values

given in the table beclow are obtained from the studies explained under IV

Hydrology.
Dry weather flow 5 cefus,
Maximum storm flov 2L0 c.fes,
Top of dike Ele 7e8 mesele
Cormecticut River design flood stage El. 698 m.n.1.
Normal intake waber surface El. 52.0 mo.s.l.
Meximum intelre water surfacs El. 55.C m.s.1,

Design meximum statlc head (69,8 - 55,0) 1.8 P,

10-year peak stage on Connecticut River
(after 20-reservoir plan) El. 58.0 ma.s.l,

The design pumping cepacity, including flow from dike toe drains, is
210 c.f.s. at a stotic heod of 1.8 feet (69,8 - 55.0).

B. IWSTALLED PUMPING CAFACITY. ~ The installation will consist of

three pumps having e capacity of 80 c.f.s., each end an additiomal small

pump to take care of minor flows of sewage snd small amounts of storm

- 11 -



run~off. Since existing sewer faeilities are not sdoquate to carry the
run-of'f which could be expoctod from the drainage ares in its present
state of devclopment, it is considered unnocessory to instell pumping
capacity in excess of 240 c.f.se to provide o foctor of safeby for moch-
anienl failurc,

Since the clevation of the 36-inch pump discharge pipes is 69.0
which is 0.8 feet below thc Conmceticut River design flood stoge, the
pumping hood and the pumping copacity will be practienlly constant at oll

river stages.

- 12 -
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VI. MECHANICAL DESIGN

A. PUMP DRIVE. - The Call Street Pumping Station is one of seven
pumping stations to be constructed in Chicopee. Prior to the design of
eny of the stetions en investigstion wes made of the available electric
power supply with the view of employiﬁg electric motor drive for the pumps.
The results of the investigation indicated that suitable power was avail-
eble. However, the City of Chicopee was unable to cane to en agreement
with the power companies on the question of rates and evenmtually requested
this office to provide gasqline.engine drive. (See Analysis of Design
Jones Ferry Pumping Statioﬁ, Chicopee, Mass.)

The gasoline engines for the Cail Street Pumplng Station will
be of the heavy-duty 1ndustr1a1 type capable of contlnuously driving the
pumps at their rated speed under any head condition developed., The en-
gines will not use over 85 percent of their developed horsepower. They
will bo mounted on conercte bascs and dircetly comnected through flexible
couplings to the right angle gear wnitd,

B.  PUMPS. - From the ultimate required pumping cepacity of 240 c.f.s.,

as determined in Section V, it was determined that provisicns should be
made to instell three pumps. To install a larger number of pumps would
meterially increase the cost of the station without resulting in any great
adventage and o smoller number would seriously limit the operating flex-
ibility and relisbility of the station.

A study of equipment indicated that three 36-inch propeller type
pumps would be required; each pump +to have a capacity of 36,000 G.P.M.,

or 80 c¢.f.s.,, against a total head of 17 feet. In addition, one lé-inch

- 13 -



mixed flow type of pump having a cepacity of 6,800 ¢,P.M. against & total
of 22 feel was provided to pump the dry weather flow and dike ssepage et
such peribds when the river is at flood stage-and no storm water is to be
pomped from within the protected area.

C. RIGHT ANGLE GBAR UNITS. - The gear units will be of the self-

contained type designed for transmitting the power from the horizontal
engine shaft through a gear trein to the vertical pump shaft, The units
will be inclosed in a cast iron and structural steel housing and will have
a service factor of not less than 1.25 times the meximum power required to
drive the pumps under any condition of heed.

D. STANDBY GENERATOR UNIT. - A gasoline engine~driven generator

will be provided to furnish electric power in the event of failure of com~
mercial power. The unit will have a normal full load capacity of $3.8
kva, which will be sufficient to start and run the lé-inch pump motor as
well as maintain in operation the other electrical suxiliaries and the
station lighting system.

| E. CRANE. - A ten ton overhead crane will be installed in the engine
room to facilitate the repoiring of any itom of equipment. The crane will
be of standard construction and hand operatod throughout.

F. SLUICE GATES. - A motor-operated sluice gate will be locatod at

the entrence to the pump sump. This gate will normally be kept closed to
provent water from collecting in the sump., It will be opened at such pe-
riods when it is mnecessary to operate the storm water pumps. A second
motor-operated sluice gate will be located in the gravity discharge cone
duit to prevent backflow during periods of high water. This gate will

normally be kept open to permit water to flow by gravity to the river,

-1l -



G. WATER SYSTEM, - The city water supply will be connceted to the

pumping station and the weter used for cooling the gasoline engines and
station service. In addition, the sump pump will be so comected thet it
can be employed to furmish engine-cooling water in tiwes of emergency.

H.  GASOLINE SYSTEM. ~ Gasoline will be stored in a 2,900 gallon

tank buried in the ground sdjacent to the pumping stotion. Bach engine
will be supplied through an individual linc running directly to the tenk.
Drip pans will be provided on each ongine and comnccted to a common hcader
running back to the tank. All gasolinc piping will be 3/Li~inch I.D. cops
per tubing with flared joint comnections. At such points where the ges«
oline lines are imbedded in conorete or pass through beams, they will be
protected by wrought iron sleevese

I, SUMP PUMP, - A motor-operated sump pump of 50 GJP.H. capacity
will be provided in the wet sump for the purpose of drying it up after
the pumping station has been in operation.

J, VALVES, « A4 flap valve will be installed at the end of each pump
discharge line to facilitate the starting of the pump and to prevent back
flow through it. Inasmuch as the pump discharge is approximately at mex-
imum flood stage, no gate valves will bo provided in the dischurge line.

K. PIRE EXTINGUISHING SYSTEM. - A carbon dioxide fire extinguishing

system will be installed and so arranged that any gasoline engine can be
blenketed with ges by tripnping s valve located just inside the main en-
trance to the building. Portable extinguishers will be provided to take

care of any other emergencies.

L, HEATING SYSTEM. - The heating system will be of the twe pipe

gravity type consisting of an oil-fired boiler supplying steam to two unit

- 15 -



heaters located at opposite onds of the engine room. The oll durner will
be of the rotary type with clectric ignition. The wnit heaters will be
of smple capacity to heat the engine room under the coldest weather con-
dition,

M, SWITCHBOARD AND COWrROI EQUIFMENT. - The switchboerd will be of

the steel-enclosed, low-volbtage, dead-front, light dubty type with 2ll con-
trols mounted on the front. All circuit breakers will be manually oper-
ated., Circuit breakers for the generator and incoming feeder will be the
airbreak type rated at 600 wvolts, 60 cyeles, A,C., having an interrupting
capacity of 20,000 ampcres, provided with three instentaneous and time-
deley magnetic overcurrent trips, snd magnetic lockout abbachments on each
so that only one cen be in the closed position at eny time. This lockout
feature will be provided to prevent the comnection of the generator in
perallel with the outside source.

All controls for operating the 1l6-inch pump motor will be lo-
coted at the switchboard in order to centralize them with those of the
outside source end stendby generator. The external resistance of ths
rotor will be varied through & drum controller to provide speed regulation
at one-half, three-quarters, snd full load speeds, The speed reduction
will be vsed to provide continuous operation during peoriods whon the flow
to the pump is less than full locd copocity at rated speed. The secondary
resistors will be mounted on the wall 4o dllow free circulation of air
for dissi?ating the heat generated. The primary of the pump motor will
be controlled by a magnetic contactor, fed from the main bus through =
feeder circuit bresker, interlocked with the "off" position of the drum

controller so that the motor cannot be started without having 211 of the

- 16 -



resistance in the rotor circult at the time of starting. Feeder protective
circvit breskers for the pumping station sauxilisary equipment will be
mounted on the switchboard, and eech circuit bresker will be rated at 600
volts, 60 cycles, A.C., having an interrupting cepacity of 10,000 amperes

and provided with thermal and instanteneous magnetic trips.

-17 -
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VII. SUBUCTURAL DESIGN

A, SFECIFICATIONS FOR STRUCTURAL DESIGHN.

1. General. - The structural design of the Call Street Pumping
Station has been executed in general in sccordsnce with standerd prectice.
The specifications which follow cover the conditions affecting the design
of the reinforced concrete and structural steel,

2, Unit weights. = The following unit weights for meterial were

assumed in the design of the structure:

Water 62.5 pounds per cubic foot
Dry earth 100 " n " "
Saturated earth 125 " " " ]
Concrete 150 il 1 " n

3, Earth pressures. « For computing earth pressure caused by

dry earth Rankine's formula was used. For ssabturated scils an equivalent
~ }Jiguid pressure of 80 pounds per square foot per foot of depth was assumed.

li.  Structural steel. - The design of structural steel was car-

ried out in accordance with the standard specifications for Steel Comstruc-

tion for Buildings of the Americen Imstitute of Steel Construction.

5. Reinforced concrete. - In general, all reinforced concrete
was designed in accordasnce with the "Joint Committee on Standard Specifi-
cations for Concrete and Reinforced Concrete" issued in January 1937,

a., Allowable working stress. - The allowable working stress

o

in concrete used in the design of the pump house structure and conduits is

based on & compressive strength of 3,000 pounds psr square inch in 28 days.



b. Flexure (£o)e =
Bxtreme fibre stress ;n compression
Extreme fibre stress in compression
adjacent to supports of continuous or fixed beams or
rigid frames o « o ¢ o 4 ¢ o v s 5 ¢ 2 2+ 0 6 v 4 e o &
¢. Shear {v). -
Beams with no web reinforcement and
without special anchorage « o o ¢ o ¢ ¢ ¢ s ¢ ¢ ¢ o o
Beams with no web reinforcement but
with special anchorage of longitudinal steel + o« o & &

Beams with properly designed wedb re-

inforecement but without special anchorage of longitudinel

steel R T T T T S R
Beams with properly designed web re-
inforcement and with special anchorage of leongitudinal
e B e T T T T S S
Footings where longitudinal bars
have no speclal anchorngC « o o o s o v o o o o 4 o o
Footings where longitudinal bars
have speceinl anchofage I I

d. Bond (u). ~

In beams, slabs, and onc way footings

Where special anchorege is provided

Lbg, per sg.in,

800

900

60

90

180

60

Q0

100

200

The ahove stresses are for deformed bars.,

e, Bearing (£5). -

Where a concrete member has an area
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Ibs. per sq.in.

at least twice the area in bearing 4 o o o o o o o o & 500

f. Axial compression (fg). =~

Columns with laterel Hi6s « « « o o L50

g. B8Steel stresses. =

Tension...e...--....o 18000
Web reinforcement « o« o o o o o » 156000

h. Protective concrete covering.

-—

Type of members | M;nimum cover in inches
Interior s1abs « o o « # o o 2 6 o & 2 s + 5 &« 9 5 2 » 1—1/?
Interior beams « ¢ « ¢ o o v « ¢ o 4 ¢ o o o s 4 4 o o 2
Members poured directly againsf the ground « « + o« + & L
Members exposed to earth or-water but poured against forms 3

For secondary steel, such as temperature and spacer steel, the above
minimum cover mey be decreased by the diameter of the temperaturce or
spacer steel rods,

B. BASIC ASSUMPTIONS FOR DESIGN. ~

1, Roof slab. - The roof slab is of reinforced concrete. It
is designed to carry the full dead load plus a live load of 110 pounds per
square foot of roof surface.

2. Roof beams, - The roof beams are of struchtural steel en-

cased in concfete fireproofing. They are designed to carry the full dead
load, plus the Pfull live load of 4O pounds per square foot of roof sur-
face. In addition %o taking up the roof load, these beams, together with
the columns to which they are connected, form portal frames which take

vp wind load and crene thrusts on the building. The end connections are

designed to take up all such horizontal loads.

- 20 -
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%, Columns. - a. Structurel steel columns in the walls of
the superstructure take up the direet roof loads as well as all wind
loads on the superstructure. In addition, the columns in the side walls
carry crane brackets which-support the crane runway, These columns are
designed to carry full live and dend load from the roof; dead load, live
load and impact effect from the traveling crane; bénding due to eccen-
trically applied loads, and bending due to wind load on the building., No
point of inflection was considered in the column designed, o pin-ended
condition at the base being assumed,

b Columns other than the crane columms in the building
designed for full dead 1oéd and live load from roof, plus wind load on

the building.

o+ Allowable stress in columns figured from formula

-18000 With a meximun alloweble stress of 15,000 pounds per
B/A = 1 + 17
18000 squere inch for dead load plus live load, and a max-

imum allowable stress of 20,000 pounds per square inch for combined dead
load, live load end wind load; 1/r limited not to exceed 120.
L,  Pump room.

a, The station is part of the flood protection dike. . The
wells are of reinforced concrete to Elevation 75.00 and of briclk and steesl
construction from thereon up.

| b. 1In designing the pump room the assumption was made that
the whole transverse section acted as é continuous frame. It was assumed
that the side members of this transverse section were hinged at the level
of the engine room floor, hinged at the level of the wale beams and fully

restrained at the level of the pump room floor sleb,
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¢. The continuous frame was investigated for the con-
dition of loading assuming o hydrostatic head on the river side up to
Elevation 72.00, while on both the river side and land side saturated
earth was assumed to Blevation 66.00. The loading on the base slab was
taken as the distributed load of the building less the weight of the base
slab.

4. The end walls of the pump room were investigsated for
twe cases:

(1) Cese I. - The end walls were assumed supported ot
the upper edge, supported at an intermediste point 16'-3" sbove the bese
slab and fixed at the basc.

(2) Case I1. = Seventy-five percent fixity at the
base was assumed.

Saturated earth was assumed to Elevaetion 66,00

When the end walls are fully restrained at the base slab, mex-
imun negetive moment occurred while for meaximum positive moment only 75
percent fixity ocourred between end walls and the base slab.

5. Horizontal walers and cross beams. - In order to decreease

the thicknesses of the exterior concrete walls in the substructure, cone-
crete walers and cross besms were ploced at Elevation 60.75.

The transverse beams were assumed hinged at the wale beams, The
difference in thrust between the riverside and landside wale beams was
distributed to the transverse walls at the conduit and‘by strengthening
the wales at these points.

6. Boi}er room. - The boller room floor was designed for a

uniform live load of 200#/sq.ft. for the concrete slab end a wniform live
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load of 160%/sq.ft. for the conerete beams, except for that portion of
the floor slab cccupied by the gete holst. This portion of the floor
was designed for the full load on the gate hoist plus the weight of the
gate,

7 Intake conduit. - The inteke conduit 1s connected to the

existing brick sewer at its south end and to the trash reck chamber at
its morth end. The conduit varies in section from a rectangle L feet
wide by 5 feet high at the sewer end to a rectangle i? feet wide by

81-6" high at the trash rack chumber end. The conduit was designed os a
continuous freme subject to a saturated esrth loading. The eerth was as-
sumed to be at Elevation 72.0.

8. Trash rack chamber. - The trash rack chember is attached

to the land-side wall of the pumping station. The chamber is 23'-9" high
by 17t wide, The trash rack section is 8'-6" high and leads directly
into the wet sump and the gravity flow conduit. The transverse section
of the chamber was designed as a conbtinuous frame subject to én Hwéo
loading on the top slab, a uniform load of 100#/sq.ft. on the reking
platform, and saturated earth £ill on the sidewalls. The south wall of
the chamber was designed as & restrained beam acting bebween the top slab
and the raking platform.

9. Discharge condult., - The discharge condult is attached to

the east face of the dividing wall between the wet and dry sumps. The
conduit iz 6 feet high by 6 feet wide and was designed as a continuous
frame subject to saturated earth loading.‘ During normal flow the con-
duit operates as a gravity conduit. In flood periods the conduit is

closed to flow by a gate in the trash rack chamber, the sewage flow be-

ing diverted through the wet sump.

- 2% -
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10. Trash recks. - There is one trash rack in two sections, at
this stakion, located in the inteke structure. The rack is made of a
structural chamel frame which supports L x 5/B inch round edge grating
bars spaced B-I/h.inches in the clear, The rack is welded throughout.
The 4rash rack is designed on the assumption of stoppege of
50 percent of flow with the water rising above the top of the trash rack.

11, Stairways and ladders. - An open grating steel stairway

leads from the dry pump room floor to the engine room floor. A steel lad-
der is provided on the oubside of the building for access to the roof of
the building.

C. ARCHITECTURE. - The pumping station will be & building of mod-

ern design in keeping with the architectural treatment used on similar
projects elsewhere on the Conneoticut River. This design will give a
_pleasing appearance:without undue emphasis being placed on purely decora-
tive features.

The pumping station will be a flatwroofed, brick eand glass block
structure 60'-4" x 2L'-0" overall. The 12,5 inch thick brick walls,
capped with & cast stone coping, extend above the roof slab to form a
perapet wall around the entire rcof. A flat-type roof was chosen as be-
ing economicel and in keeping with the architectural design, as well es
serving as a 1ocatiop for the engine exhaust mufflers. The roof system
consists of steel beams encased in cwmerete and supported by steel col-
ums. The roof slab will be § inches thick, covered with a cinder cone
rcrete i1l sloped to drain. There are no outside pilasters. Inside the
building there are pilasters at the ahimney‘and at each structural steel

column, the pilasters forming flre-proof column encasements. The engine
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room floor will be 8-inch structural concrete slab, with & monolithie
finish. A hand-operated traveling crane of 10 tons lifting capacity
will operate for the full length of the building end will be used for in-
stalling end moving pumps and machinery. Access for the crane hoist to
the pump room will be had through openings in the machinery room floor,
these openings being normally coverecd with'rémovable checkered floor
plates.

There is no window sash in the building. Light will be admitted
through large glass block panéls, glass blocks being chosen in preference
to sash because of the exposed location of the pumping station near the
viver banks., The well-diffused and uniform light which they provide and
their appearance is also in keeping with the spirit of the architectural
design. To provide ventilation, adjustable louvres have been placed low
in the brick walls and a motor operated exhaust vemtilator has been placed
on the roof,

Two doors give access into the building. The main entrance
door, 7 feet wide by 10 feet high, consists of two leaves of hollow steel
construction and give entrance directly to the engine room floor. It is
large enough to provide adequate clearance for any replacement of mech-
anical equipment which may be required in the future. The small hollow

steel door on the west end of the building provides a serviecc passage.
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VIII., CONSTRUCTION PROCEDURE

A, SEQUENCE OF OPERATIONS. - The schedule of work will require the

contractor to complete the pumping station and appurtenant works in 250
calender days after receipt by the contractor of notice to proceed,

B. CONCRETE CONSTRUCTION.

1. Composition of conerete. = The concrete will be oomposed

of cement, fine aggregate, coarse aggregate and water so proportioned
and mixed as to produce a plastic, workable mixture. All conerete will
be Class A except the pumpihg station base slab and the manhole base
whioh will be Class B. Class A concrete will have an average compres-
sive stress of not less than 3400 1lbs. per sguare inch in accordance
with & standard 28-desy test. The aversge compressive stress for Class
B concrete will be 3000 lbs. per square inch in accordance with a
standard 28-day test. Concreto aggregates will be of suitable quality
and will be tested by the Central Concrete ILaboratory at West Point,

2, laboratory Control., - A small concrete testing laboratory

is mvallable in the West Springfield Area of the district for use prin~
oipally to control the quality of concrebe during construction. The
tests performed here will supplement those made at the Central lLabora-
torys Facilities will be available for testing the grading of apggre-
gates, designing concrete mixtures, mixing of trial concrete batches
for the purpose of developing actual relations between the compressive
strength and the water cement ratio, and the:casting of concrete cyl-
inders for compressive strength tests,

a. Coement. - Cement will be tested Ly bthe Central Concrete
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Laboratory and resulis of‘ these tests shall be known before the cement
is used., Portland cement of a well knovm and scceptable brand will be
used throughout.

b, Fine aggregate. -~ Natural sand will be used as a fine

aggregate, The aggregate will be subject to thorough analysis, inelud-
ing magnesium sulphate soundness tests, and tests made on mortor speci-

mens for compressive strength.

Ce goarse aggregate. - Waghed gravel or crushed stone of
required sizes will be used as céarse aggregé.te. It will consist of
herd, tough and durable pasrticles free from adherent coating and will
be free from vegetable matter. Only a small amount of soft friable,
thin or elongated particles will be allovved. The aggregate will be
subject to accelerated froezing and theawing tests and to thorough anal-
ysis, including magnesiuna sulphete tests for soundness.

de« Vater, = The amount of water used per bag of coment
for _ea.oh batch of concrete will be predetermined; in gemeral, it will
be the minimum amount ﬁecessary to produce a plastic mixture of the
stre'ng"bhr specified. Slump tests will be required in accordance with
the specifications.

%4 Field Control.

2+ Storage. - The conerete components will be stored in
a thoroughly dry, weather-tight amd properly ventilated buildings The
fine and coarée aggregates will be stored in such a marmer that inclu-
sion of foreign material will be avoided.

_13. Mixings =~ The exect proportions of all materials in

the concrete will be predetermineds The mixing will be done in spproved

- 27 -



mechanical mixers of a rotating 'hype, and there will be adequate facil-
ities for acourate measurement and control of each of the materials
used in the concrete. Mixing will be done in batc_:.hes of sizes as di-
roched and samples will be taken for slump tests and for compressive
strength tests. Inspectors will at all times supervise and inspeét
the mixing procedure.

¢+ Placing. - Conerete will be ﬁlaced before the initial
set has occurred, Forms will be clean, oiled, rigidly braced and of
ample strengths Conorete poured directly against the ground will be
placed on clean daﬁp surfaces. Mechanical vibrators will be used and
forking or hand spading will be applied adjacent to forms on exposed
surfaces to insure smooth, even surfaces, The location of verbical
and horizontal constrﬁction Jjoints as well as contraction and expension
Jjoints, end the location of upper water stops are indicabted on the draw
ingse The locatioﬁ# of ¢onstruetion joints are tentetive and mey be
ohanged to suit conditions in the field. Before placing concrete, all
reinforeing steel will be inspected and pouring of the concrete will
be supervised and direected by Government inspectorse Adequete pre-
oaubions will be taken if conerete is to be placed in cold or hot
weather.

Ce STRUCTURAL STEEL CONSTRUCTIOW. - Structural steel counstruc-

tion consists of the frame work for the suporstructure; the walkways
and stairway in the pump room; the trash rack, and the miscellansous

fremos, angles, checkersd plates, crane rails, railings, and ladders.

1. Superstructurc framework. = The superstructure framework

oconsists of beams and columns which will form a skeleton frame for the
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exterior walls and roof, and will provide a runwey for the hand-operated
orancs The columns will be securely anchored to the concrete walls and
will be connected to the roof beams with weob connection angles and wind
bracing connections. The crane rails will be fastened to the crane run~
wey beams with bent hook bolts. C(Crane stops at each end of the rurway
will prevent the traveling crane from ruming into the end walls.

2. Walkways and stairways., - The grating for the walkways and

stalrway treads in the pump room will be supported on structural steel
chammels. Wrought~iron pipe railings are %to be fastened to the top
flanges of the stairway chammels.

3+ Trash rackse - The trash racks are made up of structural
channel frames which support L-inech by 3/8-inch grating bars, speced
3=1/4 inches in the clear. The racks are welded throughout. A pair
of hand=operated two-ton hoists sre provided for lifting the racks out
of the waterway to aid in clearing them of debris or to permit the
pumping station to operate at flood times if the racks become clogged
with debris. l

lie Removable floor plates. - Access for the crame to the

pump room will be obtained Yy removing checkered floor plates., The
removeble covers consist of 1/i=inch checkered plates welded to %

inch x 2=1/2 inch x 5/16 inch angles. Each opening in the floor is
covoreds Lifting handles are provided in the plates for easy removal.

5 Miscollaheous angles and fromes. - Miscellaneous

structural stecl such as door frames, angles, grilles, ete., will be
erocted and placed ag indicated on the drawings end at such time as

roguired,
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IX. BSUMMARY OF COST

The total construction cost of the Call Street Pumping Station,
including the intake structure, the discharge structure and the
mechanical equipment, has been estimeted to be $13L,000 including 10%
for conbingencles and 15% for engineering and overhead.

This amount has been distributed as follows:

(1) Pumping station.

[ Concrete. O S T

£20,500
be Superstructure. L R R 17,800

Cy Miscelluneous o o o o & o

25800
Totel "« o o« o o o o » s o o v § 08,100
(2) Conduit,
fle Conoretos s o s o o o o s o § 3,800
be Miscellanoous ¢ o «  » » o _5,500
TOEAL o o s b v o 0 s o s .« s 8 9,300
(3) Mechanical eqUiPMENte « » v ¢ o o v o o o 76 4600
TOTAL o o ¢ o s o o s o o o o $134,000
{1) a. The conorete fentures inoluded under the pumping station
item (1) a. consist of imtake structures, building foundstion to and
ineluding operating floor structural slab and suebion intalke.
(3) b The superstructure consists of the coamplete building above
the operating floor. |
!1) C.» Miscellaneous items are common excavation and backfill,
miscellaneous iron and steel, trash racks, and obher items not included

in (1) a and (1) b
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{2) ae The conorete under the conduit item (2) is the conduit
complete,

(2) b. Miscellaneous items are commen excavabion and baclkfill,

(3) The mechanical equipment consists of pumps, gas ines,
q _ pumps, gas eng

goar units, crene, generating units, walves and piping, slulce gates

and miscelloansous ibems.
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